Size, stability, and entrapment efficiency of phospholipid nanocapsules containing polypeptide antimicrobials.
The effect of lipid composition [phosphatidylcholine (PC), phosphatidylglycerol (PG), and cholesterol] on size, stability, and entrapment efficiency of polypeptide antimicrobials in liposomal nanocapsules was investigated. PC, PC/cholesterol (70:30), and PC/PG/cholesterol (50:20:30) liposomes had entrapment efficiencies with calcein of 71, 57, and 54% with particle sizes of 85, 133, and 145 nm, respectively. Co-encapsulation of calcein and nisin resulted in entrapment efficiencies of 63, 54, and 59% with particle sizes of 144, 223, and 167 nm for PC, PC/cholesterol (70:30), and PC/PG/cholesterol (50:20:30), respectively. Co-encapsulation of calcein and lysozyme yielded entrapment efficiencies of 61, 60, and 61% with particle sizes of 161, 162, and 174 nm, respectively. The highest concentration of antimicrobials was encapsulated in 100% PC liposomes. Nisin induced more calcein release compared to lysozyme. Results demonstrate that production and optimization of stable nanoparticulate aqueous dispersions of polypeptide antimicrobials for microbiological stabilization of food products depend on selection of suitable lipid-antimicrobial combinations.